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3 <110> APPLICANT: Toshiyuki KOMORI 

5 <120> TITLE OF INVENTION: METHOD FOR IMPROVING FERTILITY OF HYBRID PLANTS COMPRISING 
PLACING 

6 FERTILITY RESTORER GENES INTO MULTIPLE GENE LOCI 
8 <130> FILE REFERENCE: 0230-0232PUS1 

10 <140> CURRENT APPLICATION NUMBER: US 10/560,736 

11 <141> CURRENT FILING DATE: 2005-12-15 

13 <150> PRIOR APPLICATION NUMBER: JP 2003-173927 

14 <151> PRIOR FILING DATE: 2003-06-18 

16 <150> PRIOR APPLICATION NUMBER: JP 2003-359158 

17 <151> PRIOR FILING DATE: 2003-10-20 
19 <160> NUMBER OF SEQ ID NOS : 72 

21 <210> SEQ ID NO: 1 

22 <211> LENGTH: 76363 

23 <212> TYPE: DNA 

24 <213> ORGANISM: Orza sativa IR24 
-26 <400> SEQUENCE: 1 

27 gatcaactaa caacctcttt gcagcaaaaa agcatacaca caagtgtttg tcttggcctg 60 
2 8 gggctctgca gatggactga tactctgacc tgcagtgggc ttgggagcta acaatggttt 120 

29 cattcttttt ttttttatgt tttcccctgt tgtttttgct catgttttgt gtaatttttt 180 

30 cttctcatct agcgatgtta tttttcttag catgatggga gtagccctcc tttttttttc 240 

31 tctaattaag tgtaaagtag caacagcata gggatgaatg ttcagtgtag tgtgtggtgt 3 00 

32 ttcagttatt cagagacgtc catacagttt gtaccttgtg accacacgtc ttaatctgat 360 

33 gaagcttaga ataaatcaca tgttagcaat gcaatatcat ctgcgtcttc tctcactttg 420 

34 gtggccatca aattctgtgt agaagtgtat ggttggtgtg ctgttgcaaa tgccgtattc 480 

35 cgctctgttt tgtggaagtt aagaagtccc tagttgaaat accgattttt catgatctcg 540 

36 gagattgatg caactctgat tgcagcattt ctttttatta gaatgtacac tccatgctat 600 

37 catgatgttt attgtttagt actacaagat ttggttaacc attattttaa tatcataata 660 

38 attttataaa atcttggagt aacaagttca taatacatga tagcataact ttttgaggct 720 

39 agtctatgta tattgtctcc tttgttttta aactaagcac tcaataaatt attgatggct 780 

40 gtaattttct gaaggtttca ccggtttcgg cccgtgcttt ataaatagct tcggcacaaa 840 

41 agacaaaacg gtccctccaa cacataaatg gttgagttta cgttttcatt atctttggta 900 

42 aaatcaagtc caccacgtag acactcataa caaaagtttg aatatcctca gaaattttga 960 

43 cttgagtcta tcttaccttt gatatcggac atccaaccct ccctccctcc ctgaacttta 1020 

44 tattattcat attacacctg aactttatat tattcatatt acaccctgaa gtggttttca 1080 

45 tttaattgca tacatgctga aatagtttga caacgtgaga tgcactaaaa atctacacgt 1140 

46 tcgtcttaag ttgcaattca ttttatccct tttctttttc tctcttacat aggaatatca 1200 

47 atagtactaa ttcacattac aatatagtat aaattggtaa tcgattattg gcaatatact 1260 

48 atattaaata ttcaaaacta gtcatttaag ctgccaaata agtaaaccac tatcgaaaac 1320 

49 cacaatataa atggcattac aaaacttagg gggttgaata tccaatttta aagttcatga 1380 

50 tgctagagga atttctatca aaagtttatg ggtacatatg gactttttcc tttttaaaag 1440 

51 aagctattct tgtcgtaaac gttaaatatt ttttgtactt tattttttat gattgaaaaa 1500 

52 aaaacttagt tttcaaaatg attggtctgt atacaagcat caattagact taataaattc 1560 

53 atctaacagt ttcctggcag aaactgtaat ttgtttttgt tattagacta cgtttattat 1620 
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54 ttcaaatatg tgtacgtata tctgatgtga caaccaaacc caaaaatttt ccctaactcc 1680 

55 atgaggcctt acagatatat ttgatgggtg taaagttttt taagttcttt gggtgcaaag 1740 

56 tttttaaagt atacggacac acatttgaag tattaaatat agacaaataa caaaacatat 1800 

57 tacatattct gcctgtaaac aacgagacaa atttattaag cctaattaat ctgtcattag 1860 

58 caaacgttta ctgcagcatc acattgtcaa atcatagcgt aattaggctc aaaaatattc 192 0 

59 gtctcgtaat ttacatgcaa actgtgtaat tggttttttt ttcgtcaaca tttaatactc 1980 

60 catgcatgtc caaatatttg atgcgatctt tttggccaaa ttttgttgga atctaaacaa 2040 

61 ggatcaaatt tgctgaattt ttccagacgt cacggcttgt tcatccatcg ttcgcatcgc 2100 

62 gattcgccac cgacgccttg gtttccaacg aattttatca tccgcttaaa tacatccaaa 2160 

63 gctctccatc gccatcggcg gccaacggcg accgctccgc tctacccaat ccacccatcc 222 0 

64 actcgccgcc gccccctgat ccaaagcctc cgccgcgccg ccgtcgagag gaggaggagg 2280 

65 aggaggagga ggaggcgtga gcccctatgg ggaccctcct ccggccgcgt ccgcttgccc 2340 

66 acgccgccgg cgccggcgac gccacgccgt cgaccgcgca cggtagccac gcgcctctcg 2400 

67 agaggccccc cccccccgcc gctcgctgat ctctcttctc atcctgtttg ggtttgggtt 2460 

68 tgtgatttgg gtgttttttt tttttccgca gcggtggtgg tgagcggtgg ccgcggccgt 2520 

69 ggcgtggagt gccagccgca tcgggtgcgc cgccgcccgg gtccgcaggt tgcggtggcg 2580 

70 acggcgagct ggaggaggcg gagggagacc gtggtgagat cggatttcgc cgctggtggt 2640 

71 gccgctacca tgggggattc gccgcaggcg ctctcaggtt tgcagcctcc tccactctct 2700 

72 tctcgcaaaa tgtgttgcta tgttcctctc gctgggctgg cctcatagcc attaatgtag 2760 

73 tttgctggaa cattacattc ggaacgttgt tggcaattgc ttgacaaaat gtggaattgt 2820 

74 ggaggggaga aaaatcgttt gaacctgcag tgacaaaatt gccatctata attttaaaac 2880 

75 tgaaggtgtg gaaatcaaac ataatcattg ccagcacatc attcttgtta accaccttga 2 940 

76 catattgttg gcttataaca gttagctcca caccaacttg gaaggtgtca atggaatgta 3000 

77 agtataaatt gaggataact ggcagttgtt aagactttct acagaacttg tagcagctaa 3 060 

78 aactagctat tgtgcattta tgtttcatgg aatttgagcg gcaatggata tttcttacta 3120 

79 agacgtataa tgcaaaaaaa aaaaaaaaac tatgtctatg cagtttacat gtaatgtgcg 3180 

80 gatgcaaata aaatcatgtt catggacaaa ctaatgggat tcataccaaa ttccagaatt 3240 

81 gcatttctta tgtggttact tttgtttgtt gatttggtta ccagacatcg atgtggtttc 3300 

82 aagggtcaga ggggtttgct tctacgcggt gactgcagtt gcagcaatct ttttgtttgt 3360 

83 cgccatggtt gtggttcatc cacttgtgct cctatttgac cgataccgga ggagagctca 342 0 

84 gcactacatt gcaaagattt gggcaactct gacaatttcc atgttctaca agcttgacgt 3480 

85 cgagggaatg gagaacctgc caccgaatag tagccctgct gtctatgttg cgaaccatca 3540 

86 gagtttcttg gatatctata cccttctaac tctaggaagg tgtttcaagt ttataagcaa 3600 

87 gacaagtata tttatgttcc caattattgg atgggcaatg tatctcttag gagtaattcc 3660 

88 tttgcggcgt atggacagca ggagccagct ggtatggctg tagtctcatc cctgctttct 3720 

89 taagtagaca tatatacatt tacagtattt ggtaaataaa caagatttta tgaatcatat 3780 

90 atgattttgg ggaaaacaca aaactctctt tgttggctgc cttgaacata gttctgttca 3840 

91 cacagttata gcaccttctt taaaatgaag aactttgttg catacacata aggccaaacc 3900 

92 acataatgaa ttttgtttat ttctatcttt gaatgttagc atcgtttttg tttaatgcat 3960 

93 gatcgccttc ctatatattt gtagtatgtc aacattgtat tccatgctga gcataacaaa 4020 

94 tggtttgtta aaattcagga ctgtcttaaa cggtgtgtgg atttggtgaa aaaaggagca 4080 

95 tctgtatttt tctttccaga ggggactaga agcaaagatg gaaagctagg tgcatttaag 4140 

96 gttcagtaac caaacttagg ttacattaca tctaatgaga tttttatatt cagtatataa 4200 

97 tgttaacctt ctcatggtgt actgacgtgg ttataaatgt ccccagagag gtgcattcag 4260 

98 tgtggctaca aagaccggtg ctcctgtgat acctattact cttctcggga cagggaaact 4320 

99 gatgccttct ggaatggaag gcatccttaa ttcaggttca gtaaagctca ttattcacca 43 80 

100 tccaattgaa gggaatgatg ctgagaaatt atgttctgaa gcaaggaagg tgatagctga 4440 

101 cactcttatt ctaaacggtt atggagtgca ctaaagaaag atggtgtttt tttttattat 4500 

102 atggaaccta ttcaaaggca cagacaggct ttcaaggcta agcttgttac aggtactgat 4560 
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103 actagttact aattactttc gtaatcagta taaataagct tgtgtagtgt aatggcattg 4620 

104 tacatttctg cacttggtaa atttacagaa gaggcaagta atattttaga ggattgagtt 4680 

105 tattcaccca gtcatatagt tgaagaggca agtaacctgt aagagaggac tgaacattaa 4740 

106 cacctcttgt tcgattaaaa atgaccaaag agcatcaaac atgtattcga ggctgttact 4800 

107 ttagatatgg cccattaatt tgtttagttg tctatgtaca tcctagttgg tgtaaatgcc 4860 

108 agttaccatt tctatgatct aaaacaatca actcttttag tatattttca aaaacgaaat 4920 

109 tcagtacaca tgtatgaatc ttaatattct tctctagctc gttacaaaag caacaaaggc 4980 

110 accgtgtcag ctggttcaca ttagctagtt tgtacttagc attatccact agcaccttat 5040 

111 tttcatgcat atcatgctaa tttgcttgcc cacgttgagt gggaattttt ttcatgtttt 5100 

112 ataatttata tatgttttag acttctagtc cacaatttat gtacttcatg ttcctgagcc 5160 

113 tctagtatgg ctgatagcag actaggtgct gagtgctgtc cttttttgca gactgaagag 5220 

114 agaagaaata caagactgtc cattgttagt cagatttgta aaaatagact ctgatgtagt 5280 

115 ttacttttgc ccctatttta tttttaacaa tacaaatata taacagatcc taagaactta 5340 

116 tcttaattta ggagaagttg ctcgtttcat taaattaaat tgtgaagtaa aaatgtgtgc 5400 

117 tcgagtctgt caatgcaatc ctgtgttctt gtttgaagat atggtgtagg gcaggccagg 5460 

118 attgaacact gaatggtaag actgcttctg ccttcagacg ttattgctaa atttttagct 5520 

119 acttgcagtt agtgctgcca cgccgattaa gcagtagaac aaagtagttt tgtcgtgcac 5580 
12 0 aaatgagtta tatttcattg gaaatcgaag cgaaaacgaa tcaaaagtta gaagaaaagg 5640 

121 ggaaacttgg taattactcc ataaagagag tgcattttat tggtaagatg gtatccggaa 5700 

122 gctgtgagct ccgggctgta tgtattctgg caaatttgat atgagatgct cgattattgg 5760 

123 cttaagttag cgatatcaaa tttggggaag caccaaagga attattgtga aggagttatg 5820 

124 ggtgcgtgac gttatctgct aggttcaaat ccttgtggct atgaatattt atctgctagg 5880 

125 ttcaaatcct agtgactatg aatattaatg ggtaaggtaa gggatttatt gttaatttta 5940 

126 gtttctttaa gattgtgcca tcggacgcca ttcggtaact gtaataatgc tttgtattgg 6000 

127 attcacttgt gttacatgca cgcactaaac atgtgcttta ccttttcatc tgtttttgcg 6060 

128 ttctgggcta gaaactcaaa cgttgaattt tccatggtct gctcaacttg acaattactg 6120 

129 cgtgtcaagc gatcttatac gcatactatg cgcacaagtg attgtatacg gatatgatga 6180 

130 cagtataacg tgtgatattg atttttttaa taaaaaaatg atgttcattt ccttgatgaa 6240 

131 ggaacaaaga ctttttttaa aagaagggta ttactaaaaa caaaaatgac aaaaacaaaa 6300 

132 tatcagtgca catggcaagt gtgctcggca attttttctc tgtactttaa acaaaaatac 6360 

133 ttctatatgt tcttttttat aagggtggca caaatctttt aaatgagcca aatatctaca 6420 

134 ttggatttat taaaaactgt ataaattata atttatactc tgaaaggttg tgtgcatctc 6480 

135 tcttggagaa aatgtataag ttgcaaacaa acattaatcc acgttatgta actttttttc 6540 

136 gccggaaagg ccgaaggagg cctgacggag cgtggggctc ctcaccggga gaccgcgcag 6600 

137 gccccccttt gccggttcgg ccggggactc agggtgaaat tctaagctct ctgtatgtgg 6660 

138 aaggttcgcg accgtcgaaa gagcataaga cacgggcgat gtatacaggt tcgggccgct 6720 

139 gagaagcgta ataccctact cctgtgtttt gggggatctg tgtatgaagg agctacaaag 6780 

140 tatgagccag cctctccctt gttctgggtt ccgaatctgg aaaagtccag tccagtcccc 6840 

141 ccctctaagt gggcaaggtc ctccttttat atcttaaggg gataccacat gcaccatctc 6900 

142 cctcctttct gtggagactt accctacctt ttcataaatg gacggagatt tgtatagttg 6960 

143 ccgtccgaat gaccttctga taggacggcc catacctacc tccacttccg ccgaaagcag 7020 

144 gtgcgacgtg ggattatggc tgtctgctga cgacatgacc agtgtcagac tggtcacaaa 7080 

145 ttgctcattc ctgtccacca cgcgtcagtt tagcaatcta catgttggcc cttcttcaca 7140 

146 caacatcttg cctgtaatgg ttaggatgaa gcctggcata tatctaacca ggactaacgt 7200 

147 gccatctcta ggaggtaaca cgctagctcc agctggggac gagcgcctag aagccctcgt 7260 

148 cctgacggga tggggcgagg cgtgcgtcag atcgcctgtc gccacctaac ctgcgatctg 7320 

149 accggtctgt gactggtcac agaccggata aacgagtgca ctgcacttcg ttacatgcag 7380 

150 cgtgacacgc tcagccaaac cgcaataaat gtggttaggt gagccccgct gtgctcacct 7440 

151 aacccataca cgcggagcaa aaacccacga ggggtcgggg cgcctcggcc ctcggggccg 7500 
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152 aggcgggtgc ggtccgaccc cctcgggggg actaagagga gggcgaacac atcaccctcg 7560 

153 ggcccgacgt cccccgaggg tgccaggcca cgtgggcgat tgtgtctgcc tcaaacctct 762 0 

154 agtcatgata ctcctgatcc catgtcaccg acagtagccc ccggcgttat gccagggcga 7680 

155 tcgccctctt taagggaagc ggtcgggcgt gacgccactc ctaaggcctg gtgacaggtg 7740 

156 ggaccggtct ccacaattgg gcagaaaccc aacggtcaca aatcacgcac atcggcaatg 7800 

157 gtaactctac tatcaataat gagcggtctc ttcaagactg ccacattact cgagtagcac 7860 

158 acgaatctgg acatggcgat tcgtttcgtc tggagatatg gtaacgtcgc tttggtcggc 7920 

159 gagcgtaatt aacgcgcgca cgatatgatc tatctcgact gccacaaccg catatccacc 7980 

160 tcatgcgccg caagcgggcg aatgggatta gtggaagcgt gggcgcgaga aacgaggggg 8040 

161 cgaaatagtg ggcgcgagaa gcgaggagcc gggcacagcg ttggcaagag tataaaggca 8100 

162 ctgaggaaag gatctgtttc cttcctttcg ccatcatttc ccttgtcttc gccgcttgcg 8160 

163 ccctaactcc ttctttcctg tgctctactt tcgccacacg cgctcgctct caatcttctc 8220 

164 ttcctccggc gccatggcac ggggctccgc tctgctcgat ggtagcgtgc tgccgccttc 8280 

165 ccgcatcgtg agcgagaggc aggctgggct gccgcgccgc ttcatgccgg aatctgccac 8340 

166 cggccgggag atagtcacgc tgggcgaggg acgcccggcg ccagactacc cggggcggtc 8400 

167 cgtcttcttt ctcccctttg caatggcagg gctggttccg ccattttctt ctttcttcat 8460 

168 ggatgttctg aagttctacg atctccagat ggcgcacctc acccccaacg cggtgatgac 8520 

169 attggccatc ttcgcgcatc tgtgcgagat gttcattggg gtgcgcccat ctcttcggct 8580 

170 gttccggtgg ttcttcaccg tgcagtcggt gtcgccgcca tcggtagttg gtggctgcta 8640 

171 cttccagcca cgggggccgg tgctgaatcg ctacatcccc tgcgccctcc gcaagaagtg 8700 

172 ggacgactgg aagagcgact ggttctacac ccccctcgcc gacgaagcgc gcctccgact 8760 

173 tccgagccag cccccggcgc aggcctccag ctggcgggcg ccggtagatc tgggggatgg 882 0 

174 ctatgacgcc gtcctcgacc gcctggcggg cctacgatcc caggggctca cagggaccat 8880 

175 ggtgtacggc gactacctcc gtcgtcggat tgcgccgctc cagcggcgcg ctcggggcgc 8940 

176 ctgggagtac accgggtccg aagactacat gaggacccac cagggagtca gatgggactg 9000 

177 ggctcctgag gatttcaaga tagtggtcca acgggtgctg aatctcaact ccatggaggc 9060 

178 gtccctcatt ccccaaggaa tcctccctct ctgcagcgat ccagaccgcg cctccatcct 9120 

179 gaccattatg acggcggtcg gggcctcaga ggagtgagct ccaaagggcc acgacggcgc 9180 

180 aggcgggagc cgtagggggg atcaatctac ccggggaggg ggtcgtgctt ctgggtctcg 9240 

181 cgacggaggc ccgaggagca gccgccctgc cgacgcccgg gggaagagga agcagggagg 9300 

182 aacacctccc ccatctcctc cccgaggggg cggggcggtg cgtgccagca gcaggcgccc 9360 

183 ggagggggcc gcgccgacat cgcagcccga gggggagcgc aagaagaagc ggctccgcaa 942 0 

184 gatgggggag acagaaccat ctcagggaaa ccttatttcc cctctaaagt ggtcgtttaa 9480 

185 ccgaccccct cgcaggttcg tctctcaccc atcgtggctg tattcattct ctcaacgcga 9540 

186 gttttcactc acccatcttg ttcgtcttct ggtcttttct tctgtttcag egagatcccg 9600 

187 tcgcgtccct cccgccattc caagtccggc cagtctgagg ccgaggatcc ggcggccgca 9660 

188 gaggcccgga ggcgggaatc tgaccggcga gaggccgcgg atcgcctacg ggaagccgag 972 0 

189 gaggccgccc aggaggccgc ccgggctcgc caggtcgagg aaaccgctcg ggaggaggcc 9780 

190 gcccgggccc gccaggccga ggaagccgct cgggaggagg ccgcccgagc ccaccaggcc 9840 

191 gaggaagccg ctcgggagaa agccggattt cgccaggacg aggcaatggc gacttccgag 9900 

192 gcagctcgcg atgaggtcgc gggcgcgtcg cttgagccca cttcctcggg cgacgctcag 9960 

193 gcgacaactt ccggggcagc tggcgacgag gctgcgggcg cgtcgcttgg gcccactccc 10020 

194 tcaggcgacg cccaggacca accaggtccg agggacatcc ctgagtccgg cacttccatc 10080 

195 ggcggcccga gccgcgtggc atcctctcca aggcggctct tccccacgcc ttctatcgcc 10140 

196 ccactgagcg cagagcccct tctgcaggcc ttggccgccg caaacaccgc ggtgttggac 10200 

197 gggcttagtg cccaggtgga ggccctgcaa gcagagtggg cggagctcga cgccgcgtgg 10260 

198 gcgcatgtcg aggaggggcg gcgctcagtg gaggccatgg tggaggtggg ccgcaaggca 10320 

199 caccgccggc atgtctcgga gcttgaagcc cgtaagaagg tgttggcgga aatcgccaag 10380 

200 gaagtggagg aggagcgggg ggctgccctc attgccacca gcgtgatgaa cgaggcgcag 10440 
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201 gacaccctcc gccttcaata cgggagctgg gaggcggagc tagggaaaaa gctcgacacc 10500 

202 gcccaggggg tgcttgacgc tgccgctgcc cgagaacagc gggcggggga gaccgaagcg 10560 

203 gcgtcccgac ggcgcgaaga gacccttgag gcgcgcgcca tggcgctgga agagcgcgcc 10620 

204 tgcgtcgtgg agagggatct ggcggaccgc gaggccgccg tcactatccg ggaggcaaca 10680 

205 ctggcggcgc acgagtccgc ctgtgccgaa gaggagtccg cactccgcct ccacgaggac 10740 

206 gcgctcaccg agcgggagcg agctctcgag gaggccgagg ccgcggcgca acggctggcg 10800 

207 gacagcctgt ccctccgcga ggcagcgcag gaggagcagg cgcgccgcac tctggaatgt 10860 

208 gtccgcgccg agaggaccgc actgaaccag caggccgctg acctcgaggc gcgggagaag 10920 

209 gagctggacg cgagggcgcg cagcgacggg gcggctgcgg gcgaaaacga cttagccgcc 10980 

210 cgcctcgctg ctgccgaaca taccatcgcc gatctgcagg gcgcgctaaa ctcgtccgcc 11040 

211 ggggaggtcg aggccctccg cttggcaggc gaggtagggc ccggcatgct ttgggacgcc 11100 

212 gtctcccgcc tagatcgcgc cggtcggcag gtgggcctct ggagagggcg gaccgtaaag 11160 

213 tacgccgcca accatggagg cctcgcccag cgcctctcga agatggccag ggctctccaa 11220 

214 cggctccccg aggagctcga gaagacaatt aagtcatcct cgagggacct cgcccaagga 11280 

215 gcggtggagc tcgtactggc gagttaccag gccagggacc ccaatttctc tccatggatg 11340 

216 gcgctggatg agttccctcc tgggaccgag gacagcgcgc gcgcaggtcc gggatgccgc 11400 

217 cgaccatatc gtccacagct tcgagggctc agcccctcgg ctcgcgttcg cccccaactc 11460 

218 cgacgaggag gacaatgccg gtggtgcaga cgacagtgac gatgaggccg gcgacccggg 1152 0 

219 cgtatcggat tgatccccca agcccccgcc attctttagt tttttcttct tttccttctt 11580 

220 ctaaggcctt cgggcctctt ttttgtatag atcaacttaa tctgtaatca aaaatgaaga 11640 

221 aatttttgtg tcaatttcat cttgctgtgt gtatgagatg aggatgatct gtgacgtggt 11700 

222 ccttttgcgt cttagcttga ttaagggctc gtgcccaggt cccagtcctc aaaaggcgtg 11760 

223 ggtcggggct agtgcctggg gagatccaca tgtcgagact ggccaggccg ggaacgtggt 11820 

224 gaccgagggt tatgggtgac ccgattgtgg gtttttgccg attccccccc ggagttcacc 11880 

225 acgccccggg gcacggctcg gttctgggcc ccgtttggcg attttagccg acccgagccc 11940 

226 ccgagggcag gattgagcac gagtgaccta tttcaagtca agattcttca aaaggaaaaa 12000 

227 aaaacacaga tacagccttt aggaaattga aactgctttt attgaaatac tgaaataaga 12060 

228 gaaataagaa tgtgcatgtg tggcagcccc cggccaacgc tgcacgcccg agggggtgcg 12120 

229 gggttggccc gagcccgaaa cctgacaccc gacccccccc tcaggggtag aagcgacgaa 12180 

230 ggtgttcgat gttccacggg ttaggcagct caatgccgtc gcccgtggcc agccgtatgg 12240 

231 agcccggccg ggggacgccg accactcgat acggaccctc ccacattggt gagagcttgc 12300 

232 tcaatccagc acgcgtttgg acgcggcgta ggacgaggtc gtcgacgcag agtgatcggg 12360 

233 cccggacgtg acgctgatgg tagcgccgca ggctctgctg gtagcgcgcg gctctgaggg 12420 

234 ccgcgcgccg ccttcgctct tccaagtagt cgaggtcatc tctgcgaagt tgatcttgat 12480 

235 cagcctcgca gtacatggtg gcccgaggag acctcagggt gagctcggat gggagaaccg 12540 

236 cttccgcgcc gtagacgagg aagaaaggcg tttccccggt tgctcggctt ggtgtagttc 12600 

237 ggtttgccca gagcaccgct agcaactcct cgatccatga atcgtcgtgc ttcttgagta 12660 

238 tgttgaaggt cttggtttta aggcctttga ggatttctga attggcgcgc tccacttggc 12 720 

239 cattgcttct ggggtgggca ggtgaggcga agcagagctt gatgcccatg tcttcgcagt 12780 

240 agtcgccgaa gagttcacta gtgaattggg tgccattatc cgtaataata cggttaggca 12840 

241 ctccaaaccg ggccgtgatg cccttaatga atttaagtgc ggagtgctta tcgatcttga 12900 

242 cgaccggata agcctcgggc cacttagtga acttgtcgat cgcgacatac agatactcaa 12960 

243 acccgcccgg ggcccgccta aacggtccca ggatatcgag cccctagaca gcaaatggcc 13 02 0 

244 acgaaagtgg tatggtctgc agggcctggg ccggctgatg gatttgcttg gcgtggaatt 13 080 

245 gacacgctct acatcgccgg accaggtcga ccgcatcatt gagagctgtc ggccaataga 13140 

246 aaccctggcg aaaagcttta ccaaccaagg tgcgcgaggc ggagtgggct ccgcattcgc 13200 

247 cttcatggat atcggcaaga agcacaacgc cttgttcccg aggaatgcac ttcaggagga 13260 

248 ttccattagc cgcgcgccga tagagggtcc cttctaccag cacgtagcgt ttggagatgc 13320 

249 gatggacgcg ttcactccct tcgcggtcct cgggtaaagt cttatctgtg aggtatgctt 13380 
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